Raszka B., Kalbarczyk E.: Protection of a landscape park's area in the spatial extent of impact of the Poznan agglomeration, midwestern Poland. Ekológia (Bratislava), Vol. 34, No. 3, p. 268-280, 2015. This paper points out possibilities for limiting anthropic pressure in the Puszcza Zielonka Landscape Park in Poland. Based on the identification and evaluation of the most precious fragments of the environment, it determines the attractiveness of the park perceived as a complex multi--ecosystem. It also identifies the main spatial problems and symptoms of anthropic pressure. The evaluation was conducted through establishing zones with similar environmental value and the determination of hemeroby indicators. The following basic problems were identified: recreational buildings and the development of settlements, cessation of agricultural production, further division of arable land into smaller plots in the buffer zone, combined with a change of land use. The final result of this research is a map of the functional and spatial division of the park, allowing for its protective, biocenotic and scientific functions and possible use for recreation in line with the principles of sustainable development. We ascertained that the strategic objectives and criteria for shaping spatial structures of protected areas should be included in the local spatial policy.
Introduction
Puszcza Zielonka Landscape Park ('the Park') near Poznań, the Wielkopolska voivodeship, Poland, is subject to intense anthropic pressure associated with a change in the use of arable land (Łowicki, 2008; Mizgajski et al., 2010) . These changes are taking place both in the Park and in the buffer zones, which have become an attractive area for developers and are being covered by new projects that are not connected with the already existing net of settlements. In addition, buildings are very close to the forest or even deep into the forested areas. The buffer zone is ceasing to play a protective role and instead is becoming a location for threats and negative effects on ecosystems protected in the landscape park.
The aim of this paper is to determine the preservation of the landscape and environment in the Park, and to identify symptoms of anthropic pressure in the buffer zone. The next task is to establish functional and spatial zones with common environmental characteristics and then provide the principles of protection. Moreover, we will indicate permissible economic activities in the area, in harmony with the environmental conditions in the given functionalspatial zone.
review of the literature
A landscape park is a Category V protected area (Protected Landscape/Seascape) according to International Union for Conservation of Nature (IUNC) classification (1994) . It is a popular form of protection of natural and cultural sites in Central and Eastern Europe (Czech Republic, Poland, Slovakia, Ukraine), as in most other European countries where there are analogous forms of environmental protection, usually assuming the name natural or regional park (France), or national park (UK; Kundrata, Hušková, 2005; Phillips, Partington, 2005; Stockdale, Barker, 2009; Švajda, 2011; Skokanová, Eremiášová, 2013) .
A landscape park can be created due to its natural, historical, cultural and landscape values, in order to preserve and promote these values in a sustainable manner. It is therefore an attempt to connect two activities that in most places of the world are difficult to reconcile, that is, maintain the status quo of the area and at the same time promote its development. Despite the obvious difficulties in the pursuit of sustainable development, in many cases this form of protection (i.e., within Category V) seems to be most appropriate (Angeles, 2001; Brown, 2001; Amend et al., 2008; Mallarach, 2008; Dudley, Stolton, 2012) .
Difficulties in the proper management of landscape parks result from the need to take into account the unique characteristics of each protected area, as well as the diversity of local conditions and factors affecting development (Ervin, 2003; Brown et al., 2005; Southworth et al., 2006; Skokanová, Eremiášová, 2013) . As there is no single pattern of conduct that could be applied in each landscape park, more research is needed in identifying the functioning of local agricultural and ecosystems (Hayes, 2006; Stockdale, Barker, 2009; Mancinelli et al., 2010; Navarro-Cerrillo et al., 2013; Rosa et al., 2013) . Another important group of research issues is problems and conflicts, very frequently occurring in the areas and buffer zones of the parks as a consequence of reconciling conservation and economic functions in the same area (DeFries et al., 2010; Hernik et al., 2013) .
Identification of existing and potential threats is one of the most frequently undertaken research topics (Verburg et al., 2006; Mcdonald et al., 2009; Lindner et al., 2010; Wyman, Stein, 2010; Salvati et al., 2013) . The subject of threats is particularly important in the case of protected areas located within the strong influence of urban areas. In subsequent years, urbanisation pressures will intensify through the decreasing distance between protected and urbanised areas, amongst other issues (Antrop, 2004; Mcdonald et al., 2008 Mcdonald et al., , 2009 Hernik et al., 2013) . The greatest pressure will be exerted on areas located within a 50 km radius of cities (Mcdonald et al., 2009) . Poznań, one of Poland's largest cities, exhibits processes characteristic of the 'counterurbanisation' , that is, depopulation of the city centre, with the more affluent residents moving to suburban areas or rural areas in search of peace and more contact with nature (Berry, 1976; Coombes et al., 1989; Fielding, 1982 , Brown, Schafft, 2002 Champion, 2005 , Löffler, Steinicke, 2006 . Such pressures are already visible in the Zielonka Forest -a landscape park situated 3-25 km from Poznań (Mizgajski et al., 2010) .
Methods
Based on a 1:10 000 scale topographic map, the area of the Park was provisionally divided into sectors with similar ecosystems or types of land use. Then, from April 2011 until August 2012, we conducted field studies in these sectors (environmental inventory and the evaluation of anthropic pressure). The level of anthropic pressure was determined by establishing zones with similar levels of hemeroby (Jalas, 1955; Hill et al., 2002; Ziarnek, 2007) . The attractiveness of the landscape was determined using a quality evaluation method (Bartkowski, 1974) and assigning various point values to the levels of given characteristics. The basic study area was 250 m 2 . The following environmental elements were taken into account: forest (surface area of land covered by forest and the forest edge effect), waters (lakes and the lake edge effect), land relief (denivelations and slopes) and the diversity of land use.
The results of bonitation were presented in cartograms. A method of overlaying (Sołowiej, 1992) was used to obtain a synthetic image of the Park's value, associating the presence of infrastructure with the environmental resources and attractiveness of the landscape. Based on the comparison of ortophotomaps from 2006 and 2010, and the inventory of the land, we indicated areas of arable land in the buffer zone that were subject to urbanisation. The following areas were identified: (1) natural and seminatural landscapes (forest, fields, meadows); (2) urbanised field landscapes with scattered buildings; (3) field landscapes with dense buildings. The preliminary assessments were made based on the ortophotomaps and then verified during field studies. Finally, we prepared a map of the functional and spatial division of the Park, taking into account the protective, biocenotic and scientific functions of the Park, and the potential recreational development that would be in line with the principles of sustainable development.
Study area
The Puszcza Zielonka Landscape Park (Poland) is situated in the central part of the Wielkopolskie voivodeship ( Fig.  1) , northeast of the city of Poznań, covering about 12,000 ha (Regulation No. 4/05, 2005) . Almost 80% of the Park is covered by forests, including experimental forests (4,034.43 ha) -for example, Douglas spruce and thujas. There are also some precious hydrophilic communities of alder forests, sphagnum birch woods, swamps, wetlands and meadows. The Park includes five natural reserves. A significant part of the Park is covered by a vast outwash high plain with deep post-glacial troughs. The large morphological variability, geological variation of the ground, high variability of soils and flora, all contribute to the high diversity of landscape in the Park.
The Park is situated in the vicinity of five urban areas -Czerwonak, Murowana Goślina, Pobiedziska, Kiszkowo and Skoki, with the total number of inhabitants near 64,000. The Park includes 22 small settlements (population < 500). The greatest concentrations of population are found in the area of lakes where the buildings are inhabited throughout the year or only seasonally. The areas of the buffer zone are being used for investments associated with the tourist industry (hotels, holiday camps, rehabilitation centres), housing projects and other economic activities.
results
The researched area includes numerous unique resources characteristic of different environments (environmental objects, cultural landscape -including archaeological relics, rural architecture, small objects of traditional economy -ponds, millraces and the sites of Catholic worship -e.g., Dąbrówka Kościelna). The diversity of land use is found most distinctly in the buffer zone of the Park, in its southern and southwestern parts (Fig. 2) .
Forests are found mainly in the central part of the Park, which is associated with natural reserves and protected forest ecosystems. The most attractive are the areas combining forests and lakes -near the lakes Wronczyńskie, Stęszewskie, Bolechowskie, Leśne and Dzwonowskie. All these water reservoirs occur in afforested areas, but, at the same time, in the vicinity of settled areas. This fact may stimulate the recreational functions of villages near the lakes. However, it also means that preventive actions are necessary to avoid the devastation of the area. On the other hand, these areas, perceived as outer receptive areas, are a barrier to further penetration into the Park.
We identified "the gates of anthropic pressure" (Fig. 3 ) derived from the following basic spatial problems: 1. Leisure development and growth of settled areas. Recreational buildings are one of the biggest problems in the Puszcza Zielonka Landscape Park, not by their very existence but due to their organisation -'settled recreation' . Summer houses began to appear within the current limits of the Landscape Park in the 1960s. Currently these are closed residential recreational areas used all year round and located by the lakes. The fundamental mistake in the use of these areas is the very small size of the plots (some with only 200 m 2 ) and excessive share of buildings in the total surface area.
In the spatial context, the trend towards agricultural enclaves surrounded by recreational complexes is particularly dangerous. There is also a threat from facilities providing commercial services on -maximum value), increasing; 7 -areas with the highest landscape and environmental value; 8 -the border of the Puszcza Zielonka Landscape Park; 9 -the border of the buffer zone. a large scale, such as hotels, in the centre of the Park. This stands in conflict with the principles of creating zones in protected areas (the principle of minimising external interference and reducing the economic functions from the outside to the inside) and generates a hazard from problems arising from increased traffic and resulting sewage and waste. The summer house estate is located in the buffer zone at the north of the Park, squeezed between the lakes Gackie, Borowie and Księże. This property constitutes a barrier in the natural ecological corridor: the Puszcza Zielonka Landscape Park and the Wągrowiec-Gołańcz Channel Landscape Protection Area. 2. Subdivision (secondary division) of land connected with the change of use in the buffer zone of the Park. Exclusion of land from agricultural production occurs in southern and western parts of the buffer zone. Settlements are built directly in contact with the forest zone, consisting of small plots with a significant percentage of the area covered by buildings. As a result, the Park is increasingly densely surrounded by urban areas located in the buffer zone, which then directly influences the ecosystem of the Park.
The greatest landscape changes have occurred in the buffer zone. In the contact zone between the park and the buffer zone, we distinguished three types of ecotones. For the purpose of this study, we adopted the following nomenclature: (1) natural-seminatural ecotone, occurring between natural and/or seminatural ecosystems (forest/forest, forest/field, field/ field, field/woods; fully developed anthropogenic ecotone (protected area/urban areas with dense buildings; Fig. 6 ).
It was found that natural ecotones have been preserved near the eastern border of the Park; the biggest transformation has occurred in the south. There and in the west we noted increased urbanisation in the buffer zone and on the border between the buffer zone and the Park (Fig. 7) .
Settlements are distant from the existing settlement structure, devoid of municipal infrastructure and probably difficult to integrate with the whole settlement network. Spatial divisions do not respect the fact of liquidity of the field-forest boundary (ecotone zone). Local development plans include small, several square hectare plots, leading to a lack of comprehensive spatial policy and spatial patterns and violating the unity of the functional structures of the environment (e.g., migration routes, scenic panoramas, historical and cultural values), usually because the documents supporting local development plans -such as ecophysiographic studiesare of low diagnostic value when prepared for small areas.
Emerging residential development often non-critically imitates urban housing patterns, without considering the local nature of buildings and the landscape (a violation of the principle of orderly development and preservation of cultural values). The result is the destruction of the old settlement structures, valuable not only for their aesthetics but the harmonious organisation of space and a clear specific character in settlements near the forest and in rural areas.
Proposals of rationalisation of spatial management in the Puszcza Zielonka Landscape Park
The analyses enabled the mapping of the functional and spatial distribution of the Park, including security features, scientific biocenotic Park and recreation development opportunities, according to the principles of sustainable development (Fig. 7) .
1. Optimisation of the interior of the park. The park should be a separate functional landscape area, to which indicated use must be formulated (Fig. 7, Table 1 ). Similarly actions should be taken for the buffer zone, where the use of economic development must be defined (Table 2) (MacArthur, Wilson, 2001) . Therefore, it is necessary to show and ensure stable spatial connectors between the different forms of environmental protection in the Warta valley. These stable spatial connectors would have the character of indirect connectors (Fig. 7) . Such areas should not be subject to building development, but should preserve their agricultural use. The connection is possible through the channel of the River Dzwonówka (the northern arm, to the River Wełna Valley and Gołańcz-Wągrowiec Channel Landscape Protection Area), through the channel of Stęszew-Kołatkowo Lakes (the eastern arm, to the Promno Landscape Park) and through the valley of the River Trojanka to the Warta (northwest). These actions will enable the creation of environmentally active space, eliminating the present isolation of the Puszcza Zielonka Landscape Park. Such a space will make possible the preservation of areas of special landscape values in the buffer zone (unique surface features, valleys of watercourses). At present, due to considerable pressure, these areas in the buffer zone are being developed. Fig. 7 . Functional and spatial division of the Puszcza Zielonka Landscape Park. Explanations: 1 -reserve protection; 2 -protection of the forest ecosystem; 3 -protection of surface water natural landscape; 4 -zone of the extensive recreational use of waters; 5 -protection of non-forested areas; 6 -protection of the cultural landscape; 7 -protection of the cultural-agricultural landscape; 8 -protection of ecological connectors (area of the protected landscape); 9 -areas of intense anthropogenic transformations; 10 -the border of the Puszcza Zielonka Landscape Park; 11 -the border of the buffer zone; 12 -natural-seminatural ecotone; 13 -anthropogenic ecotone in the early stage; 14 -complete anthropogenic ecotone.
no. tasks (zone A) Implementation
Prepare management plans for reserves Build the necessary recreation infrastructure in designated public waters, protecting the natural environment from degradation (e.g., bridges, toilets, waste containers, parking)
Include in local communal budgets Newly established buildings should be arranged in harmony with existing buildings in the village and the spatial layout (e.g., preserve the form of a unilateral street , oval-shaped village, etc.)
Include in the preparation of local development plans 3.
Harmonise buildings with the surrounding nature and landscape; refer to traditional construction in Wielkopolska. It would be advisable for local development plans to be preceded by landscape studies
Include in the preparation of local development plans 4.
Areas designated for buildings should have plots with average minimum size 2500 m 2 (with minimum of a given plot at 1500 m 3. protection of the buffer zone against chaotic development. In the area of the buffer zone it is necessary to define the rigors of urban planning and architecture (size of plots, type of building) that would allow preservation of the historically shaped settlement structure and forms of local architecture (historical spatial systems in villages, the principles of location and land development, preservation of the main cultural and landscape characteristics). Consideration for the tradition in shaping the cultural landscape and the addressing historical and regional solutions are meant to counteract the unplanned and chaotic parcelling of land, degradation of the cultural landscape through the inconsiderate location of buildings, particularly temporary buildings: service pavilions, huts, bungalows, unsightly objects of technical infrastructure and aggressive forms of advertising. It is necessary to maintain both the agricultural nature of the buffer zone and harmonious landscape. A park management plan should include a landscape study (with the principles of harmonising buildings with the landscape and protection of historic cultural values). For the preservation of the buffer zone fragments that are of particular landscape value, it is possible to include them as areas of protected landscape.
Discussion
The area of the Puszcza Zielonka Landscape Park is officially listed as one of the ten most attractive Wielkopolska areas in terms of natural and anthropogenic assets (Spatial Development Plan of the Wielkopolska Province, 2010; Resolution..., 2010. Functions other than biocenotic and protective (i.e., economic, housing, recreational and tourist) must only be carried out without breaching the protection of natural resources earmarked for landscape parks and the principles of sustainable development (Brown et al., 2005; Amend et al., 2008; Stockdale, Barker, 2009; Dudley, Stolton, 2012) . Hence the need to maintain the ban on the location of investments that result in environmental degradation and change the valuable landscape.
Using the space of landscape parks, which amounts to the creation of concentrated residential lots and holiday buildings, results in a number of threats (Dabrowska-Prot, 1995; Mcdonald et al., 2009; Stockdale, Barker, 2009; Hernik et al., 2013) . In the case of the Puszcza Zielonka Landscape Park, this process usually takes place through the change of land status, that is, exclusion from agricultural production. This process is random or purely at the demand of the investor, although it should be preceded by analyses of ecological value. This environmentally and culturally attractive area has been subject to chaotic land development even prior to the establishment of the Park. However, the change of legal status generally did not improve the sustainability of the local land use, which is constantly endangering ecosystems (Kasprzak, Raszka, 2006) . Similar processes were observed in the Warsaw metropolitan area (Solon, 2009 (Solon, ), during 1950 (Solon, −1990 .
Conversion of the agricultural status of land is usually motivated by social needs and the financial benefits obtained by urban areas through higher tax revenues (Wolski et al., 2000; DeFries et al., 2010; Hernik et al., 2013) . However, the changes concern mainly the most attractive (in terms of landscape) and most environmentally valuable areas near lakes and forests, which are also the most susceptible to degradation. Changes in the environmental health (deterioration of water quality), depletion of the environment (increase in areas devoid of vegetation, erosion, disappearance of reed beds, 'wild' paths, destruction of undergrowth and trees) and the irreversible transformation of the landscape by non-aesthetic architecture, excessive construction on the surface of land without introducing tall greenery -are only some of the effects of reckless land use (Phillips, 2001; Mcdonald et al., 2008; Stockdale, Barker, 2009; DeFries et al., 2010) . Land is often covered by settlements that are structurally urban, but functionally inefficient and without the necessary technical facilities (sanitation, roads, waste management). They also lead to conflicts related to the lack of commonly available beaches and parking spaces. Conflicts that arise in landscape park areas are usually the result of a conflict of interests between the requirements of nature conservation and the inhabitants and local authorities (socio-economic needs; DeFries et al., 2010) . Ultimately, the sphere of conflict boils down to the rules of spatial management.
It is necessary to maintain the fragile balance between the natural environment, susceptible to aggressive exploitation, social expectations (including the desire for quick profit), and actually introduced infrastructure (Forman, 1995) . The strategic objectives and criteria for spatial management in protected areas, showing the principles and direction of geographical space management, should then be included in the urban spatial policy and local development plans, that is, executive documents (Wolski et al., 2000) . This process should be supported through research and expert reports, allowing for the formulation of plans and a comprehensive policy meant to support rural development and minimise any adverse effects (Raszka, 2002) . 
